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(54) RECORDER, RECORDING METHOD AND DISK-SHAPED RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiency execute the 
processing for reproducing a reloadable disk by a drive 
for a read-only disk. 

SOLUTION: WBBMs are recorded in the lead-in area of 
the reloadable disk. The WBBMs are a bit map indicating 
recorded/unrecorded at every block which is an unit of 
recording and reproducing. The drive of the read-only 
disk is subjected to finalization to record dummy data in 
the periphery of the recorded blocks in order to enable 
seeking and to stabilize servo. As this time, the 
efficiency of the processing may be improved by 
referencing the WBBMs. The plural WBBMs are formed 
to a ring structure and the WBBMs are successively 
updated, by which the concentration of the writing to the 
same area is prevented and in addition, the 
compensation for the destruction of the WBBMs by a 
power interruption, etc., is made possible. The latest 
WBBMs may be indicated by the value of an updating 
counter. 
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[IS**i] zl— if^-^MHSSix^xijTt ^# : 
«fflx U7t £*Tf .*«#»*,RT*Bfc-r Hf X ^7 ttEttK 
{*0>EttBBlc*?l*-C\ 

UTMzESiU 

*^»4«fc5l3S*tfc. ttdJLlTJH<DT***1*Mttt* 10 

K77^S#iLt, Ee9Fa>-T-*a)H5Zla)*:E»x 

S^fcBrSfitD^r— * * tt ftrT 4 fflll*fr 3 J: 5 ic Lfc 
Zfc*»«i:-r«E««lB. 
[IS** 2 ] IS** 1 ©B»jSli;fi^t, 
±Etf? K7 7^*«iBtU 

20 

*ftiL*±Etfv hv^lcttlE^4±EH$lT;b^>$ 

^-r t 4 zl t zftwtt-r 

4BBSB. 

[IS**4 ] R*gi 1 (DE8S8«l=fci*Tj 

3.-tP J r-^?b<ES^*ES^*^-r- <h: 
*««tt 4fi»£B. 
[1***5] 18**1 <OE»ttBil=-fcl*T* 

fix.. ±Ea- if^— $rffi(7>e*v hV-y^EfiH^fl) 

±ES1 &£TS%2-V>\iv KD-»tf±Ef-**fiS 
lzEHk*^*E»A^*«L. ±ESVfe«fci;S2<Dtf^ 40 

httftfe^tfJiE^— ^maSlcn-tFT-^A^E®^ 
*Ett A* C i: * i -T 4 EftSB. 

[IS** 6] 18**1 G>Ee3£B'lcfcl*t\ 

-f 4>^'J£*iU 

^-f hMftftic±E^^ , J±o>±Ee^ h7 7^f-^ 

^ -< hMWfccfcl/'J— KMtttffc S tit I VJtS<D$ 
fflxgTlwE»-r4. S«r«a*tT5Ct*»»i:>4 50 



EftSB. . 

[IS** 7 J W^aeoEttSSB^JSi^T.- 
±EBrS<0* -< 5 >W±Ef-f x*ttE«tt{*0>-< v 

[IS** 8 ] If** 6 (DBttKBi:: J3i*r. 
±E'BrS0>* -f ^ y a*^ vn.B#T*fc4 

zt*««2:-r4EflkSSB. 

[1S**9] m#S6(DE«SBlzfc^-C. 

L lv< v<??=70> KB* fc 4 C <!: <t 1" 4 
EliSSBo 

[IS** 1 o ] IS** 1 a>fi«SBi= J3i*r. 

*Efix 'J7t'M H77^L, 
■J* h7^^3FHtr^ESxUTSU- Kit, SfcES 
SEttLfcttl::. J:E*-#ll«6J:tfttl1»*fl)*4 
< fct-^tdtrW^BO^-^^E^aB^iifc 
x U LtEftt* - t £ tmt-f 4ESSB. 

[IS** 1 1 ] IS** 1 a>fi«»BI=*5.L^T. 

4c < t$-^-rxij7i^<gj^a < jxu7ic^LT. ^e 

fi^S^S^-T K»ffl=*ffLTtta-r4Ct*1#«i: 
■T4E®Sfio 

[H*fli2] IS**1 1 ©E»3SBlc«lxr. 
tt5Slc*oT*Eft-t?fc4Ci:A<ttB**ifcxUT^» 
Lt, 'J-K^-f^T-f^-r h(DU-K»if1?£*B& 
Ls h»ftSfT5-i*»«fr4E»SB. 

[IS**13] 3-— tFT r -^A<E8*^4xgr<h. 
' fSfflx u 7 £ f*f -4»#»ie RTItttT -f 7^ ttEti 
»*l±»+»EWSttliet^T. 
IE8I40)f-^ *(iSl3E«9r^*E«^**-r tf * 
.hftv&ft&tf? hv?.^£flF(frt4X^^:7±:* 
±Ee^ K7 7 ^ ttEfiK#©±Ef ifflx 
'J ^EitiX'fv?^ 

*~*f*«fecfctfttBi««a)*tt < t ^-y5^m±m^ 
E«»**s^-r.4-tsiprtet-r4fctf)i3. iek^ 

h^'V^^#SSLT. E»*©f- *<DJiiZl<D*Eitx 
■J Tlc±E"9— ^1S»fc cktfttBflMB©**: 

^ t> & 4 Z <b * t*« <h -T 4 EB»a. 

[is**i 4] ^-v7-*ffimzti*>mi <D9t 

■9— *««feJ:tffflfifliao*a< t-J5tf^&>0*7 

±EK2 0)»#«^Plte)EfxiJ7iz»LT. ES?S£a> 
»tt«lcE»****Eft^*n** t: * h ^ b ft 4 
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[0001] 

[*«<D«"r 4tt«#»i ^o^BM\t. %=f^>\om\z 
mmi-l^t^mutm^m.. B»***5«fct*r-f x 10 

[0 0 0 2] ' 

[jt*<D'a«] x^X^ttfe««{*«Xl<'DVDlC(*. 

ft (DVD + RW) ^lSt±3LH^CD«<* (DVD-RO 
M) £CD 2 H#fctratoLfc"«l 
31:7* — h(»tOTfe L J, DVD + RWSDVD- 

ROM K^'-f ■^iz*yw*-e , #6.ci:A<»*Li^ D V 

D + RW<D F7-f^DVD-ROM K 7 -f ~J t CD H 1? 

I*. xe>OUl^— jR©fc*cO««* ffitfl~«(*J:a><£ 20 
Mfl^ (TKUX) (DMO)ttMI^otL>^o DV 

f>^»Lfc7l>— A^(l#fc«fc.tfT h*UX«#3^'6tt 

[0 0 0 3] D VD + RWfD V D-ROM(0 K^-Y ^ 
V&±-?Z>tztblzJ D V D + RW0)f- ^^IC^^U— 30 

A<b. E«S;r— * <Dflff£fc1i«K*Efiffi#*<fc4 D V 
D + RWIi. DVD-ROM -f l) &±iT 4 - 

[0 0 0 4] v— ^S&flFl*. JSfl)h77^^>? 

at 4 7 7 < >t-**<a^6t5* titfe* hi. 4o 

T?^. £JH — as h^ ^^tO^+i^SCSCDA^fflt?* 
iJ, iL, v-vv^LfcftO^-r x£±0>iaBA<*E« 

A<E» £ ftTU 4 j&R A** ^» o 
[0 0 0 5] 5 D V D + RW$"DVD-RO 

VD+RW(DEgifl)f-?«ffl*fcliai^y5-f^ 50 



^ A<ES*ttrL^ttJBi=**"4i^SA<fc4o *o>i±too> 

if— va ^fittmt LTI4, *(0-O(D*/*A<#^ 

[0 0 0 6] — OG)*}£l4. 7 
+F— x "J7fl)7P v 3 ^0)tzths\'<— X tf h"7 ^ 
xt:*;/ h77^t*77-f hij-id<E8*/ 

£4<, C^^Sii, *X h<D=i>t:zL — tOT? 1 )*— 
is 3 >VZ> h^x^lcj: Wnb'*L<&. 
[0 0 0 7] (6(0*^1*. ^>^tttbl=:J:«*'9fe^fc 
io iKl:DVD + RW^T(D^P^ 

— KLT*¥T. tt^*ttfE«S»^i:-r4« 

■S|A<£:l> (^fcjfc)*^ E»*ihTl^i^> Av Efiiit 
Ti*4A<»£T'£^M^£«Brt4« R FS^<fbn 
ej^AMc*Ei|-efc4£>r. ys'-f-S't 

E.tt-f 4. RF«#*<»&*fC't v 4i= : fc^A^ , 6t ? , y 

•f 4 A> £ 4 o - flMBMttr K v A ~J P^a5T*tT 5 o 

[0 0 0 8] 

coils *<»^f ^ t ftot< ht. mm\z&fmtffrfr & & 5 

^ATMi. 7P^-va vtSffi^^^cDT'-cD^^^^ 
t << ^U^X^A^ill^^l^o LA>L^A<t». f^^^i 

[0 0 0 9] ±3iLfc-O0*jiJ^n^. 

■i#X"€>*i<&. T--r -J4 *r— va t'^tx^ 
(D^IW-f ^ 7 < ^-*> a - >4 tES L, - 

>/^^>^E^-rttii, *EIMI«A<#ftL*t^ 
-C. 77 U t- v a >-tO)t a)OTSl:*So Lfr 
l; d-vd + rwi*. E"«S*ft<**"i*fc*K -9—- x>f 

7^-v3>t mmi8SiiL, Jtww-ca<* ^l- 

[0 0 10] ffioT, C 03*0^(7) 7 7-fJl/vX 
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[0011] 

1f^-$*<Eli*;KSxy7<h. flfflx«j7iSSt 
HLT-* Bfi.*©f- ^(DHifla>*E«x.ij7iz-y— ^ 

— ^ *ft-»-r*«s a 5 ic l tz z t t "t & 

E»»«T?fc*. 

[001 2] 3<D§£Bmt. ^L—*fT—*mm 
&T^x*«E»Ji*i=»-r*Ei»*aicfeL^r« Eg 

S £<D^r-$ J*(i'SI^E«S»^*E«*^*"r t: «y 

»— ?RiWlfcJ:tftt«]Bttia)*4 < it-** 

-r X ? #Eli&t* SWfeV Set £'prtt fc-f S 1= , 
tf v h^^^#RBLT. Ett»<D^-*<PJS2ia>5fcE 

■Sx 'J *tf ««« «a>*tt < t *t-3S 30 

>&«c*ctft»«t-r«E»*a-e**. 

too 1 3] sfsfciii 4CM6WMU i—lfTr— 

ft < ti-SA^a&^a- ?y >y««t ir^t 
y;u— ?icEflkd4x« m 2 a>»#»* pitfcftx y 
it, E*W±0)t— **tt«l=E*»3&^*E»^** 
te^ h^ft^t:^ hVy 3fA«E»S*iTl^*.Ci:S 40 

[0014] Eam^fl!)^— **ffi-e**^p.^^«ic 

*fl>.^Q^4«E»*3^*EMl^tS-r-e^ h0)S^t 
&S. e-v h-7^^<-r-r^^±0)*Sffl««|cE»* 
*lSo fjto-T.. ^T-f-i-U -tf— >3 >*fr5-B*Ktt. c 

>^-^ <$rs— *) $E»t4cw<u#4. y 

— -r^^--r^—* >-a >'t«»-iit6jfcB*<ftL^ , 50 



.[0 015] 

^THB*#BUTKS8t4. f ca>-*Jfcf*ISl*v 

So «fcy*(*»lzi*. it€6*<1 2 Omm^ -r<( Xtmfttf 
o. 6mmC0 2«c3iy^t>i*7 ? -f x^*<flM*;|xSo * 
fc* 7 * ±\z\t* ^tbOi-yi) 3Wx> 

% FMKin"L.fc«*iz± y ^a^y ^a-^y > 

[0016] mtz. t<<*9\$* CAV (fligS-S) 
tfCAVf- £<tftSo *l±. ^b— ^rtfcEMk-T 

^±t*SiS-^ (OLD; Constant Linear Density) 
T?E&£*l£o fSlSKlot* O. 3 5//m/tf'> ht*4l 

x^li. D VD + RW<h|fr£;KSo L^Lftj6<£. zcd 
, KKEfi^S*5t(DTW X^7„ ftfitftGft (M 

' I-?.?. 2 U J? J L r - P Y D +.RWf<Pi jft 

^■fo at? i ii. xe> k;u^e— ^ 2iZcfcoTs 

C A VeisH£B«||**LSo ft?4*<7 1 i=f-$*.E* 
[0 0 18] ngpcDT^x ofr&>a>_-7*— ^ 

hp-7 siciot. /^777> ^y 6/»<m«**iri^ 

So 6fot. ^-f h^r— **.fcl*y— K^r 

7^fhf-^^>hP-75^bI 

y7ic*«e**ts. x>b-$f7-t?(at. hf 

f>/cCS E c c 3fa y5m\zJL3— ITiE^a)»^kA<ft 
v a >M« *ni) li:T\ ^ AtlitcD^— ^ 

[o oi 9] ?\s-Am&<Dr-$mm&s\z&&£ 

*tSo Efi*8T?i*,. v^;uEIS^a)«is^**i 
So ES^8^^a>EtS^— if K7^f^9lz« 

TEISt 1 — ^ SEft^SfcAOW.Sro'u^iuHfiRSS-r 
S K^-f ^;fiM*^fiE$tiS P V— if K^-T^9CDffi* 
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[0020] '%7 1 <<7.'? A -t<D^r—$&it£v / ?TvZr 
S4R1 2fecfct/it— tHvXt^A 1 4l:«^^HI)o ii 

[0021] skjR 1 2 -ei*. Tr-f yyjMMHaifta* 

tT7o 

[0 0 2 2] 2/>>b<D|5£ J r— *3^T3 — *1 

tt^§- or**?**, I?- iTiE) . *o$m&^n±j— 
$£&mi~ z&mzttf teztiZo fa-yi 3(011^ 

*<=i >kd-75 icttfcaF'tu 7 7 * ^ U 613 

[0 0 2 3] K9<^ift(*fl>»fft«IWt , *fc*!>li,- C 
P U 2 1 ^Slt&tkTS. CPU21 left LTv\X2 2 
J^LTRAM 2 3'fe'J:tf ?'P if7 Aflfttffl© RO'M2 

(?)Si7K^«^H^ J*t>lC\ Zl > hP-7 5 

' [0 O 2 4] fg*jLRf«'ft'*f^^1 CD-WlCOLv 

T-iae£t:£o Elfclzx-f x^rortJSfflfl CJ— hV» 
6*MB« (U- K/^h) ^T*<7)xU7'fgi££^-f * c 
(D«iftiga>£fiOizii¥S<a«** Mli:ii«*t7 Kux 

[0025] finSfl' (¥g(4S 22. 6 mm - 2 4 . 
Omm) jScfctffitfWifflfl C¥S(4S5 8. OOmmfel 

x'JTir^ti^o Z(Dx>t^x'J7 (RO'Mi'JTt 

iffiihi) 1=14, 3j— ju roohj tox— fristftts 
li. ifejJTKux r2f ooohj (Df£Mfr£> U ?7 u 
>X3-K^2ECC?P'^ 5*Sfi S *l, 4 fclftMT 

KUX r 2 F 2 0 0 h J £Di4i^b3 >hP-Jl.f-^ 
A<1 8 6^P^Efi*'*LS 0 ECC?P!v9'tlt x 



5-ITIE^P^>7^ft^-r4*fi-CfcO. 3 2 K/W h 
(=2K/W hx 1 6) (0-t— ^glzx^ — ITiE^CD 

[O 0 2 6] n > hP— JUx— £fc£tf'J ?T U>X3 

ft* S6tiiL^CDt 0 -v hf-^^Mo 3>hP-^f 
|z{*. 3tf-r 7^0iIW^«I(S«^i:^E«l* 

ft&o 

[00 27] ^Sfi&2 4.0 mm^b B 8 . 0 mnrv^ 

10 -CCDtSSL o*yx>^xxijTJa^cD«|iatt. 

jU-^x'jT) £fc&o C<D3*>^— tf— ^-r— *E& 
■|=Ml*4C Ifx'JTIt 3M£teM2 4. 

1 9 mm- 5 7. 9mmMWfcU . M7Kl/^ 
l^l£3 1 0 0 0 h ~ 1 AOEBFh 

[0 0 2 8] Z<DlL-Vj:hT<Dftmm&&lf J t<Dftffi 
fllco-y^ $:?;uxy7lzl*. X— Kl/— T-fX^ 
fXKV->, h7-f^fXhy-X DMA (tV? 
x^K7^-y>>hxiJ7) *<'»I+6H* 0 KV 
20 — f^^^f^ h^-->^DMA|z>rr6S&£ 
fr'5Wc5-r h£ p *y<?0>f5im&t&t-tb<n=- l )TtL 
Tl£lt6ft~CO£q -r-f x^t-x h 7— >li> x-fX^ 

7^^fX h >I*E»S£ Kv-f x <7 

l=fiH*'&*L<&. 
[0 0 2 9] DMAtU, 7 s -<X^(^j^#JlCl4DM A 
1, DMA2^, 3LtzT4*5ftmm\Zl*DMA 3, D 
MA4/)<|£lt£>ft<5o DMA 1 -DMA4l4^^ J E ? 4xP] 

- <D 1*3 § A<E^ ^ ft £ c C © O M A IZ It U a— ^ ^VU X 
30 U T±<DifclBtt;5E<Dtt*«Sfc e fetK^a>S^ir^ * ©It 

«A<E»**i*o EeS*»flF*<DMA(DMS*#IH-L 
Tff^n^C^T*. *»««*ISI]BLfcE«kS^*fT-5 

- <b ^ S o U 5 -f ^ U T <Drt<03.— tf x 'J T 

* R*i^fcrtftft!ia>x *)t m.tomm<Dx- >^x iu7 

ia y . till "J T <t LTCD 0 — K-T >x U T^4g 
[0 0 3 0] %"f^7, / ? ^ |C^3l^-C. Xl/TPXX'JTJa 

h^^^^^B^Sftrfcy. 

40 -m-W*fe*t7 KbXSSSLt^So tot, IE 

[003 1 ] m3\t. ^4^? 1 <D?)ls— ^fllSftM* 
^Ltl>io El 3 AfZ^f cfc 7i^. 3tf-f X^7 1 

- ^X'yTlCl*; t/'J^U— aA<X/W5;Uttltrt 

^ "»h ic f"i A n o r ^tomtit * #irvvs . t *> 5 ^ . 
^(D^'j^-^i ait. iBiO"nttic»rt-r«i:i:tpr 

[0 0 3 2] 4fc, CCD^'J ali. ^l3B|Z 

50 ^(D-gP^fiS*LT^fJ:7l3. *a)Ste(Dffli|Bft^ T 
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4Br£<DJSJH^*:7y>yLTl>4^ SOU— ^1 act 
^cpi&oSOu— :?i aa>rai*^>Ki b<t**u f— £ 
*><SOu-?i alcB**4v4. 8ot, h7^eiff 
I*. ^>>u— :?i a(O#/(><b j ea)BS0><f;u--^i a(7>*/fr 

££*v4„ *Lt^-?B (SOU— :fi aOHSiSPO 

(@) I*. Mx.l*0. 4 8/im<t^4x. 40k— ^1 a O^S 

aW9>Kl -bO)«>y.*j£<aF*i*. . . 

[0 0 3 3] SOU— -?1 aOOtf-^'J >^Sl*. 
JUfittWWOtti: LTS^^Wo ixlfl0Ot^U 
ifiWWlil 2. 5nmi:^Tt^ fl &*>2>k— 

■ci*. v*yj\,xtiatmx\i2 5-30 nm^st^: 

4. 

[0034] I0(0h77^ I*. It 

J&co^^-^'J u-ASSUi^. 0* 

^U>^7KUX7U-AJt XWmttfalZB 
*#t**t^— #-fc4f/..> h ( s e gm e n 
t 0~s e gme n t 7) <t£;hTl^4o 1 7tf 

> hfcfcyO^*:?U ><?li3 6 0»<t **LTl%*. 
[0 0 3 5] $t 77^^P'V^7-^^t^'J 

>^^;u-^±iz^r B iPiT*^^n^o co* □ vo v 

— S7 I*. f — $OfB$iB#0^<7P';>^$P L 
£^4fcfcl::ffll*&*u4o 77<>^P'^7-^ 

i*. iiaK*f=y 9-6fi»tt**irfcy. tfco 

[O O 3 6] h (segmentO~seg 

men t 7 ) «t L X * ~J 'J ><?7 KU77U-A 

f*. H.4i=^?r.«jass-r4.. 4 s ho^*:?y > 

^7KUX7U-AI:fcLNT, *t0fl)4t^yHt 

(S y n c) <t: i^^ilio ^0 4 try hG>RM/t9— -> 
8f *>*;kfc*-/ hl?4t'7 hf- ££ff2fitr4'< 

<*f CD <fc 5 fcJSJSig-C fc 4 ^ u>f m«l (Lay.e 
r)<t£;KTl^ 0 
[0 0 3 7] ;^2 0 bfy H*r* **±(Dltt*t7 Kb 
LTO h3^7 KUX ( h ^> ^ + <— ) £ * 
ft 4.. *^lz;^cD4 t> M*-tz<7V > h + >/<— £g 

"To t^^> hf >A— Offil* segment 0-so 
gm e n t 7 |Z$tJ£-f £ l"0j — T7j (Dffl"C'fcy , "D 

£y > h i*f -fX£a>HJB{4iB.£S 

*-fiS£*4o *©2.e^ nt-u-ff— ^ts-ti. o^-^u 



, KUX7l<- AOg&O 1 4 tf Ltx^- 

(CRC) C7)=l— K7b<ttJlQ£ft4o 

, [0 0 3 8] f-'$0'J-K/7-f hi*. ECC^P7 
^¥etr^*tL$: 0 Hz$$(*. #J*tf2 k/W h<t£ 

ft. 1 ^P^S?*53 2 K/\V h^-y-^^C^^^L^o 

|cf— $ I D (4./W h) . I ED (2/\V h) . 'J+P 
.10 -^lU7 ,(6nVH % ZL-+ff-£ (2-0.4 8/W 
h=2K/^h) ; EDC (4/Wb) 3&<lEjB£ftfc. 
. ^H+2 0 6 4/\V><7)-*-f X^Lt^l). 

[0 0 3 9] f-£ i Did*, ^^-^y>^^;u-^ic 

RC) T*&4o e!dc(* % ift^-r^^ 1.3&>6W4**i* 
ITjElfa)«i;a^JI7 Lfeftlc, g^WlczL— tFx 

20 -^fcbfflCD/^jT 1 ^ (M'tfCRC) rfc£o' 

[0 0 4 q ] 0 5 [zfr^m^MO 1 6 -b^ $Mto 

i?^/)<2 0 6 4J<f< h-efcy. Ctll*. (17 2/\Vh 

X1 2) (D^-^+f-^X-cfc^o tt^T. meizTjk-t^ 

**L-F*l*<^1 7 2/\V bx 1 2lZ5£t/^^^>tLfr 
■bS7^^$StlC1 6jl^4C^|-J:or. (1 7 2/W 
> x 1 9 2 (=12X16)) Of- *E5>J^»fiE.**l 
4o f It, 9 2 x 1 7 2/W h(7)J-— tfT— ^ 

ic^lt. a^^^^bTb^^^^o -rat)*. 

30 7 2/\V hOf-SUzttLTrt?^ (WAttU-K 

./<yT-r (pi) QtMOMzztu 

h0f-^,lC^ L f (fflliL tf U — - K V P >^ 

#) <D«F#fc3^S*t, 1ft/W h©»8»©/Wf'f 
(PO)-MfiE*ji4. 

[004 1] £ * |C, 182/W M 208 (= (1 7 
2+1 0) x (1 9 2 + 1 6) ) 

— $<T>0*>\ 1 8 2/<-f hx 1 6<Dft$m<D/V) =r4 
!PO) iti 1 6i0) 1 8 2/W hx 1 Of— 
40 £*u H7lC7F-tJ;5l^ #-^-07^MS^1 5 0)1 6<@ 
(D-b^^f— ^ (18 2/Whx1 2 0)^X) CO^tl 

*tt.<0Tic.i-ar-yttinaF.*L4«fc3ic* -<>^ y— 

tt4o fit, m&^CDft^itCD'tkVlZ. ftft^(D/V) 
f-fPO$^13 (=12 + 1) x182/\Vhfl)f 

— ^*<1 ■te^O-f-'* <t LT^tL4o 
[0 0 4 2] £ biz. IH7 (C^-T 182/WM208 

of-^jf ^x^±icE«+4a*T?i*. ssfCTF-r 

«fca^ejS7U-^(D|}|iti:StL4 0 -T-3S:t>%. #frO 
1 8 2/W hA<9 1/W h-r-3t2.»»*.*t, 2 0 8 
50 -(row) X2 (7U-A) Of— 5rt**L4... -CO 2 
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0 8 x 2 Z7 Is— ACD^&T— $<D9t&\Z % 13 (row) 
70f^) A<ttJjn**l£o «fcyjEfitlCl*."2 6^L/- 

[0 0 4 3] 9 1 ✓ h<7)"^ L/ — — £ 0)5fcSOil-l£> 
* 2VW -WBJHW* (FS) ft 

Ii^ft9 3/\V h<7)^— $ fctty. ^tt2 2 1 ( ro 10 
w) x 9 3 x 2/<-f K "T^^*>. 4427 \s—lx<J)-J 

n«j9a>¥—*ttt-*. -ft**, iyay>? <E«/S 

BfeL^fc*^— 4tt'a>*#'$ll. 3 2K/\Vh (=2 04 
8 X 1 6/1 02 4K/U h) tt±Z> 0 

[0044] ia±a>j:-5i^ ^(D-mmmmom^v 

I3\ i ^a^^^i ew$\zj: vmtfLZti. ^■t><?$ 
^2 6 7l/-Al:«ty««.**i5. ^P-v^t^ 
□ ^^(OPallztt, y >*>^z<?^3>*<BES£ft£p 
>J >+>^^>a>lt T—S*1B»*fc f*W*-T-« 20 
B*.l=. ^ □ BUS t 5fcAfl)i UT t L t«ffit ' 

[0 0 4 s'l-zoflswi*. ±iiLfc K^-r ^izc^yia® 

^ftf-pt^r* X£ (i^l^DVD + RW) JROMK7 

fc a i = &m t * ft ^ . ^ 7 -t y -tf— a >o>mm\zm 

f&Ztitz y ^ * ^;ux g t + c^-l— if x ij ? 
P^i«ir^-$A<EK*ft£o 30 
[004 6] DVD-ROMh7^^DVD + RW^ 

t -f > v- 2 tfls^« y is l . §ih77^ icmss-r 

ft IV ftot, v— ^ L/"-<t ^/cli, ffilCjfc 
-T. 'J 7l:A5 C i:^5Tf fc-6o Tr-fX 40 

■^fiiO*^— ^7 B#. SH£G> ft £ h 

; o0f-$) -ofc**<. -fe***** '^p^«ifttt, 

±i^L/--3--+Ff r -^ <bB-(Dta)<t£ftTl,^o ft^> 
(7t/^AW»fflr*) J3J=tfffi«i»« (I D) A<#*ft 50 



[0 0 4 7] m$<nm\t. 77^t , Jif-V3>(D8 
IfiUT^OEeai'JT; 'J— hV>X'JT 
cfcoy^^^^uxyT (fXhlZ-X DMA?) ft 
t/lZ'J— KT^f I'JT+O'J^^fWj? (DM 

a ) <r>mmz 77^t'j -if- > a >r-^ *<Es-i nt 

[0 0 4 8] ±3*Lfc"7T--r-*- | J4f- ; V3>£fr5/=#) 

icii, ^<D^p^^A<E»*^-e. £a>^-ny-**«*E 
- lib^ £ H * A« . y 7 "f * x y t <D ± 7 p v 
^fc^LT. 1 -JUv9mz^ \fy try 

D . *Eft (ifiSfilcoo) <ts:§i-4o ^-r h=i'T> 

KSSKfT"^**!^ E»Lfc^-P^^©«lte^ h$l 

^^OlSm^Si±^ 0 C(Dt-y h7'^$WBBM(lfri 
tten Block Bit Map) t^t-So 
[004 9] Si <7>^S/^l"fct^Ts a>hn-7 5^b 

y v GPU 2' 1 fl)MiO)T'tR A M 2 3 F^I^WB B M/)< 

i^fi£^ti^o fit, 8ka-r4«fc3ftBr«a>*-r s>y 
^c^iL^r, c p u 2 1 -icjt y wbbm^r am 2 3^f, 

»tt'S*l. a>hP-7 5$gftLt, i—tF^-^i: 
!^»<DEe«lS£-Sli\ ftf^^^KOU-hV^xU 
TCDBfScoxyrUEftStt^o ^^ h^p-b^v 

U-tf— V3 >(D|gfT*JS^-r4<!:. u©«^C PU-2 
t(cS-6ti. ftlfreDWB'BMirS-^i^r, B8S©?q 

[0050]'H1 OIC^-Tcfc 31^. WBBMIl "fX h 
1/— DMAf tir^H, 'j-hV>x'J7Wl:» 
tt^o Ett-tt1Ktt« 'J— KHT>x y r*<D 3 0 b 0 0 h 
-3 1000 h(Drp1-efc*il^; SfiK'^tf^^, »*L 

H-xyT-^©»^(Hl3l»*«»*i±*fctol= % ffifta 

WBBM (WBBM-1 -WBBM-N) ^ISlf^-d: 
KIBIfklzffA GB1 0^@) A«&y, B-ox 

[00 5 1 ] WBBM(D«iS(0-#J(0»ffl* JslTlciftSfl 
■r*-. ±i*Lfc-J:5lt* 1^'P^^li, 1 6t-^ (3 
2K/\Vh) ^(D-C. 3G/\V hflJ|(Dgi^DV 
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v1\z 1 My h&tifcZit&t 1 2 KiU hwHktoMv 
SftiDLT. -O0)WBBM/)<M^tll)o WBBM£ 

«ka*<«r**L*o ttt^t. 1 10WB BMIH J: y 1 E 

[O O 5 2] d 1 1 1 1(DWB BMli, 

h^^^X— ^IcWLT, «S1*fRi:LT\ WBB 
M»»l^ 'J>**^ 10 

P^dB-f 6tfy h<h£;K*>o fits ft/W h*T* 
.Sil:iS*otE c C ?9-*4*<HXilln.U tf 
h ^ v ^(DT®JIz|rJA^ otECC^D^ 

TIN-Sc HClt ECC?P w ;^tftf8NlD 

, tf-> h*>t>c*t*<8 N + 7©e^ h^r-^^ttri^ 
orcein** *a>-EGc^n^^3b<*E»i?fc* 20 

[0053] gSlfcjffil*. t*lf*lt/W T 

[ O O 5 4 ] WB B MR-1H? : -t© E C Uy? *<W 
B-.B.M-GA6 C ttfesrail. -fflxtfO COCh 3?(7) 

ffio 

[0 0 5 5] 'J : 1tSftC0WBBM<Drt-e.Me<7> 

WB B.M S-fflit L XWt. O lt*<Dte T'fnJS S 

7^£^-f 0 30 

[0 0 5 6] M$r*>0>$ : WB:BMtHft6»l;* 
-< X? 'J ^ > K S.*L4»»"C„ -^CDWB BMS¥<D£:fr 
t?. g^CDMfr^^V^ffl^^O^CO^JiSlfCOWBBM 

> ^ 1 ^^OW B B M(DW B B M^IIrt I) o -t 
*t 1 3 ct -3 T 4# £ (7) W B B M 's <D S <D M * £ (ft it ^ £ 

zttfT+£. 5 ff -r-x 1 *«(W>*.ft*l»Jh-c*.*. *fc* 

BBM(DltffilCcfcor, ««£frfcWBBM 40 

[0 0 5 7] 7->1fff& i.HISlc^T-r^U-tf— va > 

M-fcttiMD-e, 'j7-<^ ^*ux.y T(D±x 

^V->lc®-r^>±r(7)^P^^<7)#iA 
^*<»7-r6i:. -tor/— l/Koi^TI*. ^Ps/^tf 

^ Vtftz-o t V— >i* y 74 •*•*) -tf— v 3 va>»jft 

[0 0 5 8] &fc\ fifItt|S]±G)fcto^Hl 2IP**- : J: 50 



5 iZ % ± < H i:rt;gO)VVB BM < cfc5l-LT 

i ' 

[0015 9] 11^311 fflOWBBM (WBBM- 
1, WBBM-2*. ■ ■ WBBM-N) lr££'J> 
^«Jt**-T. &WBBM0I^^>^I1 #1*1*0 

<Dfflicfi)»Hb*3h;!ri^.. **oi3 % wbbm-i sis 

|=, WBBM*MSf*Tl>B*lC|* v WBBM-2*)<MUr£ 
*U WBBM-2,<D|E$iT^^>^a)fila)^A<2 ££ti. 

^idwBBM^MSr-r^^l^li, WB B M 
- 3.*<H».*Hv ; WBBM-3 (DHSf*^>*tDffl.(0^ 

|* v WBBMf^IMt0JlSTtl)o -^-tlK^o 
T, MSfr*^>^pffl7b<g^<7>t(7)A<^»fCOWBBM^ 

[0 0 6 0] WB'BMli s flkttOti^TttX-T*. 

itfflic^y 5 wBBMfr p>*tmkmm 

* 4xfc e c c ?o ! ^ >7 iz*t lt 37 t -r u -tf — > a >^ 

-tf- v a >•?— ^iSSii^ EfiSO)^— * * 

Zktft£l\ 0 *ZlX^ »WBBMm, M*fT^ 
IC. iiJLfccta;!:, laL^WBBMA^^##^X-Cl^lt 
I*. IjfiOJWBB^^jliSi^^o Miff*O>^0)fi*< 

^B#|CW B B M t ^IC^ g^fCDWB B MS^t 

[006 1] y>'^l«iS*WBBM36<j#-3Ci:lz*4* 

[0062] ^^0)WBBM^a)Sji^-[51^^ 1 / (W 
BBM(D'|>^» IZ^ibt+^OOT:. «i*0)^^b^^ 

[0 0 6 3] WB; ; BM#iA^ct3|r K^-f^^O F F 
tf± C , ^ CDffl<7> W BBM o T L * £ (7) 
-t*l**»fVV : BBMt.LTffiffl-e**. 
[0 0 6 4] H-«8©WB BMittftf 4«t 

(£SSd, (01 2#gg) ^Pl^T?fe^o -(OS 

— JEST^i^ >^ l*±t(DWB B M*T?p] 

aBOFF»A<jB^ifc'fc«t«T?-#-«. C©.»*. lEIfT*^ 

>9-a>ttaMASit^wB-B.M3KfliSra>4»a>.-eft«. a $ b 

[0 0 6 5] WB;BMC0iili(D#JlCOL\TEl 1 4j#iL 
TtaBJ-f3o Hl;4A|Z»-r«l4, ±jtlfeWB,BMi 



»f— t*— U-fwBBMdrW 
4) £*#O<£5ICLfrt0>-efc3 o WBBMli. ?P'? 

^'l-IBS £ +LT L % 4 r — * 7b<ZL— +f T— ^ 7 7 ± 
U-t?— va 5fr&\2.mTf&ZttfV$tel\ :±— 

[0 0 6 6] i-^WBBM$#OZi:li, -Jt. 77 
4 1- 'J if— v 3 > £frfr ot:DVD + RWf DVD-R 
OMK7^^S4Lf:t, S^DVD + RWK?^ 

■e»a^s-r4*^ic*«-e*-4. -0*1^ sjsdv 

D + ROMK7^T\ &5tzth\Z\t* -JT^-t 
•J-tf— V3 WBBMIt a.— tF— f r — 

£<Z) 'tf h 7 t 7 7 >f t 'J -tf-V 3 >f-^ 0) t* 7 

h^t/^^rtLfc*©. ±T0>EfiU>f#:? 

— ky7<<i-i) -tr— v a £ (DE#J T* # £ 

l^o *SS£LT. ^T-f^ U-if— va >x— 

-<bfC^^, a a-tf-WBBMtWBBM^OCtl: 

[0067] JL— +f— WBBM<0ft^lCl* % 12] 1 4 A 
i-fr^Fck 5 [c % a-+F-WB BM<!:WBBM^/<7t^ 
OSr&IZ|fifc>-*\ HM 4 BClfcl^TWBBM' <t Lt^ 

S2t*^htU *E$i:?P^; a:— 7 s — *0>E 
Mf^P ^ . 7 7 -f ^ 'J V 3 s (Diai^p ^ 

— * £ 7 t -f U -tf- v 3 t * K»-c#4 e *y 

[0 0 6 8] D V D -h RWCD 'J — hV >X 'J 7<Z>fiJr£GD 
tU'TI^Lt, »*DfCWB-BM*«<(DI4. C(7>««: 

KB^IC. It— -T--T V— ->3 >S-ffftt5ftL^i:*-e 
f*. if— i'Jyi^t^lBBtL, t-*?4>t 
— V3 >£fr&a ct^T'li. ±T<DZL— If— x'JTIiffi 

[0 0 6 9] D VD + RW? ^ :71c # A L 
WBBM^K^^^^'J (Hi 4)0) RAM 2 3') fC 

K^-ii**i*. Hi 51*. Jif*fflAfta)aiai(D37'p— 
-V— Kt^fe^o H 1 5(DXf 1 [cfci*r. «n**< 

K"5-r ^ic ! #a**l % x-r-V^s 2izfcu^r. xtr>7 

y^-f^xt. U-hVyl'JT^DMA, WBBM^ 
I4t4 0 BtD.0>WBBM£K* Uf7^S3) % W 
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BBM4 , 0)t ; Slt$BT?j&4U '(X-r^ 

^S4) o WBBM#y>y«i6a>»£-eii. -asfcajw 

BBM^fe|,fl)t\ ±T<7)WBBM£§!fctiU ±X<DW 
BBMW0)M'«r*^>^SB6t s (Xf7^S5.) , -tL 
"C\ it0)WBBM(Ollr^O>^(Dl^ltgLt, 1 

Uf^se) o *>a 

WB BMj> t'Jll'SL/: l J , W B B M £ M«f f 4 & 
10 g^ft^o COWBrldU K5-r?0>CPUj&«fTl\ MK 

[0070] Kzj-7>K*Hfr-r-SB#^^ 

'J±(DWBBM^t^M^«lIJi|1 6C07P— ^-^ 

ifwBBM*</cft^«^(D«i3isttSB-r4 0 

x t° >r w B b M(7>ff l^es k m&i isXitz 

(Xf7?S11) % Ti-ryZfS 1 2"C^-r hP V> K 

20 4xfc-i:*iJBr**i*t* : ) . *a^*f^P ^'^icWtS"* 2 
4, WB B M CD t: *y h^l^ (X^y^S 13) . CCD 
e-^ K^or*fe*^3iS*4x4 (X^^Tfs 1 4) o 
[007 1] t f 7 hA< 1 (Dii^fi. ^(D^p «v^E« 

±©WBBMa)W7^l:»lSt5if'y h£ 1 ic-fe^ h 
(X^^^fel 5) o fit, ^'Jl't'WBBM 

r*. B#/?, Jii*±(0WBBMSMSrL. M»rfl!)«7«fw 

W-BBMIK5*77^*^ U7t4. 7^^*>jl*^ 

c PUA<lt«W«:-L < tet*«»itf*ft. 
[0O7 2] H7ft W£(D*--f'5>$f-c*fr**i 

40 WBBMSiJitSftf^tPP-ft- hr* 

^>o CZT'li. WBBMAtij >yiI*»LtL^4. W 
BBMK*Hf#7"5'$Wl Ofc*; WB'BM(0i8tf ft 
(Xf-^S21J o ^^E'J JltDWBBM 

-0>3E»r^ r >>^cOfii£+ 1 Uf^S2 2) 0 

[0 0 7 3] fit, X^f^^S 2 3lCfcLNT. BJlCgJ 
tb LfrWB B MCD^(D^±a)WB BM$>« ^ U ±CDW 
■BBMWotllft*. ZOmmi*. ««'±<Z>»».<D 
WB BMCDd fivJx^'JEfril^V^eDfilCDWB BM|Z 

50 (|"SftOWB BMJ^^'J ±(D»KWB BMT?f*tx. 
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[0 0 7 4] t^JfrofcDVD + RW^Ift^DV 

^y^ft'J -tf— v a > CD Utr £ fB* t" 6 . K'7^f^ 
^O^r-ftUt-va^vv KSgltBiofci: £co 
a.9£Hl 8 07 P-f h £#I L TlSIBt *o X 

£»lftto.fc£<N >^EU±(7)WBBM|- t fc Uf-fX^ 
±0>WBBM^jE»r^*X^)<Dr*. * *U JKDWBB.MI* JO 

[00 7 5 ] yUDXT-yZTS 3 2 T?I4^ > ^ 'J ±0)VVB 

bm^#i it* Riziaea (t=^h=i) <r>u^<om 
a>*E»:Jn*$ ■(■=■> h = o) *±t'JxK77^t 

^.'MhT'^MifcSO'V^SB CO) „ B 
(1) % B (2) — B (N-1) t?&o Xf^^S3 

2V\t< KftitftDXIHl (o) 

[0 O 7 6] *07f:^S 3 3.14, (I=N?)*« 20 
<<£*,CDT% ( I =N) (DWi^Vte. .±T<D*Eft^P 
^<7lc»LT^r-f-^U-tf— *>a £ £ESL*:C 
t^Sftl-^COTN WBBMWIMI Wf^S3 

4) WBBM<DMSr^Sli, il 7^#i 

[.0077]*BltfO-0?.P'y*B (0) 3bve>|(S!CB 
(N-1) £T*. ^Siai^T^t'H- i/a>T- 

-*£Efltt"<&. wO>i§<£ % WBBMi)Vb*SLfc7 7<1' 
+■ U -tf- v a * * Elk L £ 5 <t f £ x 'J T *<*^ 

ic*iH«*<if 5-^*a*-r4. wBBM±t?*Efi- ce 30 

7>=0) £2;KTlv£^ttT-fc^-C*i. 331^-^^(7) 
fcl^o SL, E«SfT?fc*>£* ^T-f^U-tf— >a >-r 

■f— *£E»U«J:5 fr^xUTlrHLT. 'J — KMtt 

[00 7 8] fir, Xf*y?S 3 6lzfcL^T. U— K 
Hjf^T'T^— ZtfWt&btzfr (OK) (SKIilBfi^ 

5) *<*S**i5b *#U— K"l?*fca\ ES*« 40 
T?&4<j:6tf. ^<D3fP^^B (I) *<E«S* (£*zl4 
ES^FS) :?P^T*fe£<7)T- 7 7-ft'J-lf- va > 

14. W*SB8^P^^B (I) ic^LT^T^^Uif 
-vaVx-* (#5— .-r— *) £EfTf£ (XT*/? 
S3 7) o fit, X^f^^S 3 BlCfelvr. lS^f> 

fr^P •y£|z3ttJfc--*-&WB-BM±0>tTy h£ 1 
[ O O 7 9 ] -hi* Lfe*EHkCDf - x y ^7 (Dtz'ltoO) U — 

h\ *E»^*B*tLfc^P^lc«H-*7T-f-*-U-# 50 



j^t^WBBMMt^V h£ 1 |Z-r^S$-±TCD'JX 
Kr^^*Hfc^EIS^P^<?lc^LTtT^5o 

Xf7^S 3;4Clfcl^T. EfiLfc^P^^. SL 

< liES* t SisS £ 7 p v o -r 6 w B B M± 
0>\iv h£E&;4 (t*^ ff=1) fcU ^U^WB 
BM^&tt^Siifro 

[0080] ^11 8ir^-r^P— ^-v— hT'li, 

hT^rf^Hfc^SJ^^P^^cDi Jp^^fo* 

U-if— va >^*£«&i;<J:7icLTiai>o 

[008 1] WBBMI4, -tiZHUfccfc 5 l^. 77^ft'J 

BBMI4. 'J-^f^T-fv^ hCOa^blC^Jffl-r 
-Swi^'CtSoi; DVD — RWI4* *X h^P-tz^^ 

K7<^3b<«<*l^»LrfT5T^-bXli. ECC? 
□ •>^3 2 K/W hm<iTffe^o «?Ui. 2 K/N-f h 

**dt?^"P (3 2 K/W h) ^giaiLT. h 

3 0KAV M£«i;-ttT£w 

[oo8 2] ^-r H4*.-3.i:aatr**.. h.i q 

lrjF-TJ:5l^> h^^-< t-f&t. 

-T h$. tvXhA;ba)7-< hf-^tAHf^t, 3 2 
-So ^S'J-f 4: Ef^77-f7^hi:^o -com 

2 K/W h£^-f h-r^fctf>l33 2 K/W>'J — 

- h\ 3-2K/W ^W.h*fT«:5Ci:lzft* 0 -ISlz. 

; za)u-K^f^77^7^ h*ait4fc*)ic K^-r 

y^^E'J (S 1 ifidD/^v^T^^'J 6.) jz.^-f h-T— $ 

[0083] -feu. Tfxx h=3>t ? zL— ^fi. mmzh 

S5o -C0.ii^ s -r— >**t»T3 2 K/W ht L. 

2 k/w hmffi-e^-r h4*t4»**>£i*u 

■■[0 0 8,4] ^T, 'J— K^E-T^ 7 7-f7-f hf^t# 
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■?fcE»-efc4«A* *x h^bco^-< h-r— ^^nwai 
^otf: a<5fcE$ir* & ^> c <t *<fiS^T? Mttf * U - K 

"X -f ? W h(OS6*filJ::CDfcA«=WBBM*jpJffl-r 

Sz£ri<T-££ 0 10 

[0 0 8 5] WBBM±t\ fSII5§r<7)^P^^IC^Lr 
l±. 2K/\V h*<D-aiCD42*$£^*f h-r^B#|Zli % 
U— K^f^ -?7<<=7<< hir^V&Z. — WBB 
M±T, 5fcE«0)^n?* <tf^h=0) tt3S 

So 

[0 0 8 6] £<<D7TY7W'XT>klcJSlvt\ &g<* 20 
li. LB A (PyijJ^P^TfbX) A<>h£lM$5 

[0 0 8 7] ftot, WBBMIZfcLVT, #&<^X 'J 
TfcKfft-^xUT^M^oT. U— KLT*t\ *E 
1ST* fe £ - <t £ttB Ltfc lili. ^(7>x 'J 7^<D ^ -< h 
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